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The preseent study wass designed to test for item
m order effectts by measuriing four distin
nct constructts that
contributee substantivelly to anxietyy-related psycchopathologyy (i.e., anxietty sensitivity, fear of neegative
evaluation
n, injury/illnesss sensitivity, and intoleran
nce of uncerttainty). Particcipants (n = 999; 71% wo
omen)
were rand
domly assigned to complette measures fo
or each consttruct presenteed in one of two modalitiees: (a)
items pressented cohesivvely as measuures or (b) item
ms presented randomly inteerspersed with
h one anotherr. The
results sugggested that ittem order had
d a relatively small impact on item endoorsement, resp
ponse patterns, and
reliabilitiess. The small impact
i
was suuch that item order
o
appearss unlikely to innfluence cliniccal decisions rrelated
to these measures.
m
Th
hese findings not only havve implicationns for these aand other sim
milar measures, but
further infform a long-sttanding debatee about wheth
her item groupping is a substtantial concern
n in measurem
ment.

T
There has been
b
long-standing reccognition th
hat
feeatures of questionnaire
q
e presentatio
on can readiily
in
nfluence the reactions off respondentts (Marsden &
W
Wright, 2010). Item order is a particularly importan
nt
quuestionnaire feature thatt can impactt responses in
seeveral ways (Lam, Greeen, & Bord
dignon, 20002;
Scchwarz, 19995). Respo
ondents mayy (a) becom
me
co
onfused at being asked
d redundant questions; b)
b
allter their an
nswers due to
t question context (e.gg.,
beeing asked iff they would ever commiit suicide aftter
beeing asked iff they are feeeling down); c) be nervouus
w
when beginning a questio
onnaire and more
m
likely to
t
an
nswer sensittive question
ns if asked later in th
he
quuestionnaire and; d) pro
oduce pattern
ned responses
(K
Krosnick & Presser, 2010;
2
Rossii, Wright, &
A
Anderson, 1983). Researcch has suggested that item
orrder can influence item-total correlation
ns
(K
Knowles, 1988), item-traait correlatio
ons (Steinberrg,
19994), and co
onsistency (K
Knowles & Byers, 19966);
m
moreover, th
here is evidence that items later in
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questiionnaires bettter predict ttraits than eaarlier items
(Ham
milton & Shhuminsky, 19990; Knowlees, 1988).
Items can prim
me responddents (i.e., influence
responnses througgh semantic context or implicit
anchooring) and haave practical impacts on responses
to suubsequent ittems (Epleyy & Giloviich, 2010;
Hamillton & Shuuminsky, 19990; Steinbeerg, 1994;
Strackk & Mussweeiler, 1997). IIndeed, some research
has suuggested thaat minor ch
hanges in co
ontext can
affect item respoonses and in
nter-item co
orrelations,
with tthe probabiliity of such effects increasing when
similaar items aree grouped ((Schuman & Presser,
1996; Tourangeauu, Rips, & Rasinski, 2000).
Ittem order efffects have beeen of interest in the
areas of academic and achievem
ment testing (Neely,
Springgston, & McC
Cann, 1994; Wainer & K
Kiely,
1987) and personaality assessmeent (Hamilto
on &
Shum
minsky, 1990; Knowles, 19988; Steinberrg, 1994;
Touraangeau & Rassinski, 1988) for several ddecades;
neverttheless, the rrole of item o
order has nott been a
1
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focus in other clinical areas. There are at least two
notable exceptions: first, the Beck Depression Inventory
(Beck, Ward, Mendelson, Mock, & Erbaugh, 1961),
which loses validity when its items are presented
randomly (Dahlstrom, Brooks, & Peterson, 1990);
second, the Trait scale of the State-Trait Anxiety
Inventory (Spielberger, Gorsuch, Luschene, Vagg, &
Jacobs, 1983), which has demonstrated item order
differences in endorsement and response patterns.
As such, item order may have a practical impact on
responses and response patterns, which typically
result in clinical implications (e.g., supporting
diagnoses, monitoring treatment progress); however,
this issue has received scant empirical attention in
anxiety-related literature.
A reasonable starting point to explore this
area would be to simultaneously assess the role of
item order on several anxiety-related measures that:
(a) assess a wide-range of anxiety-related symptoms,
(b) have demonstrated reliability and validity, and (c)
have been demonstrated as distinct. Anxiety
sensitivity, fear of negative evaluation, illness/injury
sensitivity, and intolerance of uncertainty appear to
meet the aforementioned criteria. Researchers have
argued the independent importance of these
constructs for a variety of anxiety and related
disorders (Boelen & Carleton, in press; Boelen &
Reijntjes, 2009; Carleton, Abrams, Kachur, &
Asmundson, 2009; Carleton & Asmundson, 2009;
Carleton, Collimore, & Asmundson, 2010; Carleton,
Sharpe, & Asmundson, 2007; Taylor, 1993, 1999;
Taylor, Asmundson, Carleton, & Brundin, 2007);
moreover, a literature search of ScienceDirect and
Google Scholar articles from 2006-2011 produced
hundreds of unique references citing measures of
these constructs, evidencing their popularity and
indicating that assessing associated item order
effects may be particularly beneficial.
The current study was designed to evaluate
whether item order (grouped vs. interspersed) might
impact the assessment of several anxiety-related
constructs. To achieve this goal, participants were
asked to complete measures in one of two
presentation modalities: (a) items presented grouped
as measures (i.e., standard), or (b) items from all of
the measures presented randomly interspersed (i.e.,
random). Endorsement rates and response patterns
of participants from both presentation modalities
https://scholarworks.umass.edu/pare/vol17/iss1/7
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were then compared to determine if the order of
items had any influence.
Method

Participants
Participants included 428 undergraduates (n =
103 men, ages 18-34; M = 20.6; SD = 3.0; n = 325
women, ages 18-45; M = 20.5; SD = 3.9) and 571
community volunteers (n = 187 men, ages 18-55; M
= 27.9; SD = 10.4; n = 384 women, ages 18-55; M =
28.7; SD = 10.8) who completed measures of the
constructs of interest as part of a larger study.
Undergraduates were solicited through the
university research pool, whereas community
participants were solicited with web-based
advertising to participate in research exploring fear.
Web-based data collection has been demonstrated
to be a valid approach for questionnaire-based
research that is comparable to other data collection
methods (Gosling, Vazire, Srivastava, & John,
2004). Many undergraduate participants reported
being employed or working at home (5% full-time,
51% part-time, and <1% as homemakers). Most of
the undergraduate participants identified their
ethnicity as Caucasian (87%), First Nations (i.e.,
Canadian aboriginals; 2%), or Asian (5%). Most
reported being single (82%) or married (12%), with
the remainder reporting being divorced (1%) or
selecting “Rather Not Say” (5%). The majority of
community participants (67%) reported having at
least some postsecondary education, being
employed or working at home (35% full-time, 21%
part-time, and 6% as homemakers) or unemployed
but seeking work (12%).
Most community
participants identified their ethnicity as Caucasian
(84%), First Nations (3%), or Asian (5%).
Approximately half (55%) reported being single,
another third (34%) reported being married, with
the remainder reporting being divorced (8%) or
selecting “Rather Not Say” (3%).

Procedure
Participants were randomly assigned to
conditions based on whether the time at the start of
the session ended in an odd or even number. The
resulting randomization facilitated data collection
such that approximately half of all participants
completed the items from the measures described
below in the standard fashion (i.e., as cohesive
2
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measures; n = 485, 48.5%), while the other half
completed the items presented in a random order (n
= 514, 51.5%). In the random presentation
modality, item order was randomized for each
participant using the computerized testing program.
The randomization extended to the item order
within each instrument. All of the measures use the
same Likert response scales, which facilitated item
transitions during responses in the random
presentation modality.

Measures
Anxiety Sensitivity Index-3 (ASI-3; Taylor,

Zvolensky, et al., 2007). The ASI-3 is an 18-item
self-report measure assessing the tendency to fear
anxiety-related sensations based on the belief that
they may have harmful or even catastrophic
consequences (e.g., “It scares me when my heart
beats rapidly”; Reiss & McNally, 1985; Taylor,
1999). Anxiety sensitivity has been extensively and
independently related to fearful responding and
several psychopathologies (Fedoroff, Taylor,
Asmundson, & Koch, 2000; Reiss, 1991; Sexton,
Norton, Walker, & Norton, 2003; Taylor, 2004,
1999; Taylor, Koch, McNally, & Crockett, 1992).
ASI-3 items are rated on a 5-point Likert scale
ranging from 0 (very little) to 4 (very much). Rather
than a simple unitary construct, anxiety sensitivity
subsumes fears of physical, mental, and social
consequences of anxiety-related sensations (Zinbarg,
Barlow, & Brown, 1997). The three factors are: 1)
fear of somatic sensations (i.e., somatic; e.g., “When
my stomach is upset, I worry that I might be
seriously ill”), 2) fear of cognitive dyscontrol (i.e.,
cognitive; e.g., “It scares me when I am unable to
keep my mind on a task”), and 3) fear of socially
observable anxiety reactions (i.e., social; e.g., “When
I begin to sweat in a social situation, I fear people
will think negatively of me”). Factor analyses have
supported a robust 3-factor structure for the ASI-3
corresponding to the three originally theorized
dimensions of anxiety sensitivity (Taylor, Koch,
Woody, & McLean, 1996; Zinbarg et al., 1997), with
each subscale and corresponding factor consisting
of six items. The ASI-3 has demonstrated evidence
for good convergent, discriminant, and criterionrelated validity (Taylor, Zvolensky, et al., 2007).

Brief Fear of Negative Evaluation scale,
Straightforward Items (BFNE-S; Carleton,
Published by ScholarWorks@UMass Amherst, 2012
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Collimore, McCabe, & Antony, 2011). The
BFNE-S is an 8-item revised version of the Brief
Fear of Negative Evaluation scale (BFNE; Leary, 1983)
used for measuring fears of negative evaluation (e.g.,
“I am afraid that others will not approve of me”).
Fear of negative evaluation is “apprehension about
others’ evaluations, distress over their negative
evaluations, avoidance of evaluative situations, and
the expectation that others would evaluate oneself
negatively” (p. 449; Watson & Friend, 1969). Fear of
negative evaluation represents a defining
characteristic of Social Anxiety Disorder (American
Psychiatric Association, 2000; Carleton, Collimore,
et al., 2010; Turk, Heimberg, & Hope, 2001; Turk,
Lerner, Heimberg, & Rapee, 2001). BFNE-S items
are rated on a 5-point Likert scale ranging from 0
(not at all characteristic of me) to 4 (extremely characteristic
of me). Revisions to the BFNE were made in
accordance with previously suggested changes to
remove a methodological issue stemming from four
reverse-worded
items
by
including
only
straightforwardly
worded
items
(Carleton,
Collimore, & Asmundson, 2007; Carleton et al.,
2011; Carleton, McCreary, Norton, & Asmundson,
2006; Weeks et al., 2005). The BFNE-S has been
shown to have excellent internal consistency (α >
.90), to correlate highly with the original scale (rs >
.95), to correlate well with convergent scales (rs >
.60), and factor analyses have supported a unitary
solution items (Carleton, Collimore, et al., 2007;
Carleton et al., 2011; Carleton, McCreary, et al.,
2006).

Illness/Injury

Sensitivity

Index-Revised

(ISI-R; Carleton, Asmundson, & Taylor, 2005;
Carleton, Park, & Asmundson, 2006). The ISI-R
is a 9-item revision of the original Illness/Injury
Sensitivity Index (Taylor, 1993), designed to
measure fears of illness and injury (e.g., “I am
frightened of being injured”).
Illness/injury
sensitivity represents fears of becoming ill or injured
(Reiss, 1991) and has been related to the
development of psychopathology (Asmundson,
1999; Carleton, Abrams, Asmundson, Antony, &
McCabe, 2009; Sexton et al., 2003). Illness/injury
sensitivity has been related to the development and
maintenance of chronic pain and health anxiety
(Vancleef, Peters, Roelofs, & Asmundson, 2006;
Watt, O’Connor, Stewart, Moon, & Terry, 2008), as
well as phobias related to physical harm, such as fear
3
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of needles, spiders, or heights (Olatunji, Williams,
Sawchuk, & Lohr, 2006; Taylor, 1993); however,
illness/injury sensitivity appears independent from
fears of pain and movement (Kori, Miller, & Todd,
1990; Roelofs, Peters, Fassaert, & Vlaeyen, 2005;
Vlaeyen, Kole-Snijders, Boeren, & van Eek, 1995).
ISI-R items are rated on a 5-point Likert scale
ranging from 0 (agree very little) to 4 (agree very much).
The two factors, fear of illness and fear of injury, are
considered to be distinct and loading onto a higher
order fear of physical harm as measured by the total
ISI-R score (Carleton et al., 2005).
Internal
consistency (α > .85) and convergent validity (rs >
.65) for both factors have been shown to be
sufficient (Carleton, Park, et al., 2006).

Intolerance of Uncertainty Scale, Short
Form
(IUS-12;
Carleton,
Norton,
&

Asmundson, 2007). The IUS-12 is a 12-item
short-form of the original 27-item Intolerance of
Uncertainty Scale (Freeston, Rhéaume, Letarte,
Dugas, & Ladouceur, 1994) that measures reactions
to uncertainty, ambiguous situations, and the future
(e.g., “Unforeseen events upset me greatly”). Intolerance
of uncertainty is a dispositional characteristic
resulting from negative beliefs about uncertainty and
its implications (Dugas & Robichaud, 2007). Items
are scored on a 5-point Likert scale ranging from 1
(not at all characteristic of me) to 5 (entirely characteristic of
me). Evidence suggests IU has a continuous latent
structure (Carleton et al., in press). The IUS-12 has
a strong correlation with the original scale, rs = .94
to .96 (Carleton, Norton, et al., 2007; Khawaja &
Yu, 2010), and has been shown to have two factors,
prospective IU and inhibitory IU (McEvoy &
Mahoney, 2011), with identically high internal
consistencies, α = .85 (Carleton, Norton, et al.,
2007). The IUS-12 has been shown to have
excellent internal consistency and convergent
validity with the original (Carleton, Norton, et al.,
2007; Carleton, Sharpe, et al., 2007).
The
psychometric properties of the IUS-12 have all been
replicated and reified in clinical and nonclinical
samples (Carleton, Sharpe, et al., 2007; Khawaja &
Yu, 2010; McEvoy & Mahoney, 2011). The IUS-12
is particularly useful for research because it is
psychometrically comparable to the longer original
(Khawaja & Yu, 2010) and the symptom-focused
Intolerance of Uncertainty Index (IUI; Carleton,

https://scholarworks.umass.edu/pare/vol17/iss1/7
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Gosselin, & Asmundson, 2010; Gosselin et al.,
2008).

Analyses
Descriptive statistics were performed on the
items, subscales, and total scores for each measure
within each of the samples (i.e., undergraduates and
community members). A series of demographic
comparisons were performed within and across the
two presentation modalities to assess whether the
samples could be reasonably collapsed for the
subsequent analyses.
Endorsement rates, inter-item correlations, and
item-total correlations for both presentation
modalities were compared to determine if itemorder had an influence on response patterns.
Multiple-group confirmatory factor analyses
procedures as described by Byrne (2001, 2004) were
calculated with AMOS and the results were used to
assess whether measurements weights (i.e., factor
loadings) differed between each of the two
presentation modalities (i.e., random and standard).
This multiple-group CFA procedure requires first
that the factor structures are tested for each
measure; as such, the factor structure as described in
the literature for each measure was tested for each
presentation modality (i.e., standard vs. random;
Table 2). Thereafter, the multiple-group CFA
procedure for testing invariance was performed for
each measure across each modality.
The raw data from each sample were used as
input, along with maximum likelihood estimation.
The following fit indices and 90 percent confidence
intervals – where applicable – were considered
representative of excellent fit and values
approaching these cut off scores as indicating an
increasingly good fit (Hu & Bentler, 1999;
Tabachnick & Fidell, 2007): (1) chi-square (values
should not be significant); 2) chi-square/df ratio
(values should be less than 2.0); 3) Comparative Fit
Index (CFI; values must be greater than .90, and
ideal fits approach or are greater than .95); 4) the
Standardized Root Mean Square Residual (SRMR;
values must be less than .10 and ideal fits approach
or are less than .05); 5) Root Mean Square Error of
Approximation (RMSEA; values must be less than
.08 and ideal fits approach or are less than .05, with
90% confidence interval values below .10); and (6)
4
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Expected Cross-Validation Index (ECVI; when
comparing these scores across different models,
lower values indicate a closer fit (Browne & Cudeck,
1989, 1993). Goodness of fit evaluations should
emphasize the latter four fit indices because of
potential chi-square inflation (Hu & Bentler, 1999).
Statistically significant differences (i.e., significant
values with Cramer’s V effect sizes greater than .10;
Cohen, 1988) in measurement weights would
suggest differences in the pattern of responses. This
procedure serves as a relatively stringent test of
invariance across the presentation modes.
Differential item functioning was estimated to
assess whether there were differences in item
response patterns across the two presentation
modalities. Specifically, differential item functioning
occurs when two groups with the same latent traits
(i.e., the anxiety constructs of interest) respond to
items differently due to test characteristics
(Embretson & Reise, 2000; Zumbo, 2007). The
Mantel-Haenszel chi-square test was performed to
test for differential item functioning and was
calculated for each subscale, with the standard
presentation modality being the reference group and
the random presentation modality being the focal
group. Broadly speaking, the Mantel-Haenszel test
involves a three-way contingency table that
simultaneously considers whether an individual
endorses a response, the group membership of the
individual, and the total score on the latent variable
(Hidalgo & Lopez-Pina, 2004; Holland & Thayer,
1988). As per current protocols, values of statistical
significance for the Mantel-Haenszel test were
reported in conjunction with effect sizes to prevent
the flagging of unimportant differences (Monahan,
McHorney, Stump, & Perkins, 2007). Effect sizes
were grouped based on standardized mean
differences and standardized p-differences for all
data (i.e., five item Likert scale data): a) negligible
differential item functioning was coded as “AA”
when the Mantel-Haenszel test was non-significant
or if absolute value of the effect size was less than
or equal to 0.20; b) marginal differential item
functioning was coded as “BB” when the MantelHaenszel test was statistically significant and the
absolute value of the effect size was greater than
0.20 and less than or equal to 0.40; c) definite
differential item functioning was coded as “CC”
when the Mantel-Haenszel test was statistically
Published by ScholarWorks@UMass Amherst, 2012
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significant and the absolute value of the effect size
was greater than 0.40 (Dorans & Kulick, 1986;
Monahan et al., 2007; Zwick & Thayer, 1996).
Codes with a “-” sign (e.g., BB-) indicate that
individuals in the focal group (i.e., random
presentation modality) were less likely to endorse
higher items on the Likert scale.
Results

Descriptive Statistics
The descriptive statistics for each item in each
dependent variable are available from the authors
upon request. None of the indices of univariate
skewness and kurtosis were sufficiently out of range
to preclude the planned analyses (i.e., had positive
standardized skewness values that exceeded 2 or
positive standardized kurtosis values that exceeded
7; see Curran, West, & Finch, 1996; Tabachnick &
Fidell, 2007).
The reliabilities and inter-item
correlations for each measure from each of the
samples are presented in Table 1. Multivariate
normality was assessed using Mardia’s coefficient of
multivariate kurtosis (Byrne, 2001, 2004) for all
models and the results suggested nonnormal data;
however, parameter estimates and most CFA model
fit indices are robust to nonnormality given
maximum-likelihood estimation and a sample size of
100 or more participants (Lei & Lomax, 2005).
Nonetheless, the Bollen-Stine bootstrap chi-square
was used and bootstrapped parameter estimates
were compared with estimates from a maximumlikelihood procedure (Byrne, 2001, 2004; Nevitt &
Hancock, 2001).
In all cases, the statistical
significance value for the Bollen-Stine bootstrap chisquare produced results comparable with those
from the maximum-likelihood procedure for the
CFA.

Comparative Statistics
The undergraduate and community samples
included comparable proportions of women in each
presentation modality. Differences in ratio of men
to women and in mean age between the samples are
reported in Table 1. There were no differences
between the standard and random viewing
modalities within the undergraduate and community
samples with regards to the ratio of men to women
or in mean age. In contrast, there were slightly more

5
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Table 1. Sample Compositions
UG sample
ST
(n=206)

RM
(n=222)

Percentage
of Women

78%

74%

Mean Age

20.72

20.70

Dif
between
ST and
RM

Com sample

ST (n=279)

RM
(n=292)

V <.01

69%

66%

r2<.01

28.94

27.96

Dif
between
ST and
RM

ST and RM combined

Dif
between
UG and
Com

UG
(n=428)

Com
(n=571)

V <.01

76%

67%

V=.09*

r2<.01

24.40

28.44

r2=.18*

Notes: *p<.01; V - Cramer's V; UG - Undergraduates; Com - Community; ST – Standard presentation modality; RM
– Random presentation modality

women in the undergraduate sample than the
community sample; however, the effect size was
small and such disparity is common in
undergraduate samples. As expected, participants in
the community sample were significantly older than
participants in the undergraduate sample.
Total and subscale scores were compared
between the undergraduate and community samples
within each of the presentation modalities (Table 2).
In both presentation modalities, participants from
the community sample endorsed higher levels of
each construct relative to participants from the
undergraduate sample; however, following a
Bonferroni correction, few were statistically
significant and in all cases the effect sizes were very
small (Cohen, 1988). As such, the samples were
combined for subsequent analyses.
Total and subscale scores were compared
between the presentation modalities (i.e., standard
vs. random; Table 2). Following a Bonferroni
correction, few differences were statistically
significant and in all cases the effect sizes were very
small (Cohen, 1988). Specifically, there were mean
differences of more than one point on the BFNE-S
as well as on the ASI-3 social subscale and,
therefore, on the ASI-3 total score. In all cases,
participant item endorsements were slightly higher
in the standard presentation modality relative to the
random presentation modality.
The largest
difference in scores was on the ASI-3 total score,
wherein participants in the standard presentation
modality scored 2.15 points higher (out of a possible
maximum score of 72). Smaller differences were
found for the ASI-3 social subscale (i.e., 1.45 points
https://scholarworks.umass.edu/pare/vol17/iss1/7
DOI: https://doi.org/10.7275/e43n-cn20

higher out of a possible maximum score of 24;
~6%) and for the BFNE-S (i.e., 1.50 points higher
out of a possible maximum score of 32; ~5%);
however, only two of the 11 differences were
statistically significant and the effect sizes were very
small. As such, the differences can be argued to be
minor and relatively unimportant.
Cronbach’s alpha was calculated for each
subscale and total score (Table 3). Using the
procedure recommended by Feldt, Woodruff, and
Salih (1987), there were no statistically significant
differences between the Cronbach’s alpha values
across the two modalities (all Fs<1.65) following a
Bonferroni correction (Feldt, Woodruff, & Salih,
1987). As such, the modality differences did not
appear to impact internal reliability.

Invariance Analyses Results
The CFA fit indices for each measure generally
supported the prescribed factor structures (Table 4);
however, in the standard presentation modality, the
RMSEA values for the BFNE-S, ISI-R, and IUS-12
were all slightly beyond the recommended range. In
all cases the fit indices indicated a statistically
significantly (all ps<.05) better fit for the random
presentation modality relative to the standard
presentation modality. This counterintuitive finding
(i.e., better factor structures would have been
expected from grouping scale items together) serves
to underscore that there appear to be no important
differences between the two modalities. There were
also statistically significant differences between

6

Carleton et al.: Exploring Item Order in Anxiety-Related Constructs: Practical Imp

Practical Assessment, Research & Evaluation, Vol 17, No 7
Carleton, Thibodeau, Osborne, & Asmundson, Exploring Item Order In Anxiety-Related Constructs

Page 7

Table 2. Sample and Presentation Comparisons
WithinST dif

ST

ASI-3
Somatic
ASI-3
Cognitive
ASI-3
Social
ASI-3
Total

–
–
–
–

BFNE-S
ISI-R
Injury
ISI-R
Illness

–
–

ISI-R Total
IUS-12
–
Prospective
IUS-12
–
Inhibitory
IUS-12
–
Total

UG
(n=206)
4.46
(4.32)
3.18
(4.26)
8.61
(4.75)
16.26
(10.70)
23.78
(13.52)
4.58
(4.55)
6.30
(5.44)
10.87
(9.38)
17.52
(5.99)
10.17
(4.58)
27.69
(9.87)

Com
(n=279)
5.50
(5.15)
4.63
(5.37)
9.14
(6.13)
19.27
(14.09)
23.56
(14.94)
4.40
(4.41)
6.36
(5.66)
10.76
(9.45)
18.89
(6.99)
10.97
(5.34)
29.86
(11.60)

r2
.01
.02*
<.01
.02*
<.01
<.01
<.01
<.01
.01
.01
.01

WithinRM dif

RM

UG
(n=222)
3.74
(4.49)
2.84
(3.54)
6.86
(4.59)
13.45
(10.42)
20.50
(11.86)
3.95
(3.93)
6.31
(4.69)
10.27
(7.88)
17.51
(5.40)
9.84
(4.04)
27.35
(8.71)

Com
(n=292)
4.96
(5.36)
4.77
(5.70)
7.92
(5.86)
17.65
(14.39)
21.56
(14.19)
3.96
(4.28)
6.10
(5.12)
10.07
(8.75)
18.21
(5.98)
11.01
(5.13)
29.22
(10.32)

r2
.02*
.04*
.01
.03*
<.01
<.01
<.01
<.01
<.01
.02
.01

UG and Com
combined

ST
(n=485)
5.06
(4.83)
4.02
(4.98)
8.91
(5.59)
17.99
(12.84)
23.65
(14.34)
4.47
(4.47)
6.33
(5.56)
10.81
(9.41)
18.31
(6.61)
10.63
(5.04)
28.94
(10.94)

RM
(n=514)
4.43
(5.03)
3.94
(4.97)
7.46
(5.37)
15.84
(12.99)
21.13
(13.23)
3.96
(4.13)
6.20
(4.93)
10.16
(8.38)
17.90
(5.74)
10.56
(4.72)
28.41
(9.69)

Dif
between
ST and
RM

r2
<.01
<.01
.02*
<.01*
<.01
<.01
<.01
<.01
<.01
<.01
<.01

Notes: *Bonferroni-corrected p<.05; SDs in parentheses; ST – Standard presentation modality; RM – Random presentation
modality; UG – Undergraduates; Com – Community; ASI-3 – Anxiety Sensitivity Index-3; BFNE-S – Brief Fear of Negative
Evaluation Index-Straightforward Items; ISI-R – Illness/Injury Sensitivity Index-Revised; IUS-12 – Intolerance of Uncertainty
Scale, Short Form

presentation modalities based on measurement
weights, suggesting the response patterns were
different. Despite these statistically significant
differences, the comparative Cramer’s V effect sizes
were all small. Given the substantive power
available, the effect sizes are critical to the
interpretation of the results, which do not indicate
the existence of important differences associated
with item order.

Differential Item Functioning
The results of the Mantel-Haenszel chi-square
test and associated effect sizes are reported in Table
5. A total of 18 out of 47 Mantel-Haenszel chisquare tests reached statistical significance; however,
only three items demonstrated differential item
Published by ScholarWorks@UMass Amherst, 2012

functioning beyond the prescribed negligible range.
Items 1 and 9 of the ASI-3, both from the social
subscale, and item 3 of the IUS-12, from the
inhibitory subscale, were the items that displayed
differential item functioning in a range that warrants
attention (Dorans & Kulick, 1986; Monahan et al.,
2007; Zwick & Thayer, 1996). For item 1 of the
ASI-3 and item 3 of the IUS-12, the individuals in
the random presentation modality were less likely to
endorse higher scores on the Likert scales, while the
effect was opposite for item 9 of the ASI-3. The
effect sizes were marginal and no items scored in a
range suggesting definitive differential item
functioning.
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Table 3. Reliabilities

ASI-3 – Somatic
ASI-3 – Cognitive
ASI-3 – Social
ASI-3 – Total
BFNE-S
ISI-R – Injury
ISI-R – Illness
ISI-R Total
IUS-12 – Prospective
IUS-12 – Inhibitory
IUS-12 – Total

Undergraduate Sample
Community Sample
ST
RM
ST
RM
α
AIC
α
AIC
α
AIC
α
.87
.43 .86
.50 .85
.49 .87
.88
.55 .83
.45 .90
.60 .91
.78
.37 .78
.37 .85
.48 .83
.89
.31 .90
.33 .92
.40 .92
.97
.78 .95
.69 .96
.77 .95
.92
.74 .90
.68 .92
.75 .92
.93
.63 .85
.53 .92
.71 .88
.94
.65 .91
.52 .94
.65 .93
.88
.51 .82
.39 .89
.55 .82
.88
.60 .85
.52 .91
.66 .87
.92
.50 .89
.41 .94
.54 .90

AIC
.52
.61
.44
.40
.72
.73
.60
.59
.39
.56
.42

Combined Samples
ST
RM
α
AIC
α
.84
.47
.86
.89
.58
.89
.83
.44
.81
.91
.37
.92
.96
.76
.95
.92
.71
.87
.92
.75
.91
.94
.65
.92
.89
.53
.82
.90
.64
.86
.93
.53
.90

AIC
.51
.58
.42
.38
.69
.57
.71
.56
.39
.55
.42

Notes: ST – Standard presentation modality; RM – Random presentation modality; AIC – Average Inter-item Correlation; ASI3 – Anxiety Sensitivity Index-3; BFNE-S – Brief Fear of Negative Evaluation Index-Straightforward Items; ISI-R –
Illness/Injury Sensitivity Index-Revised; IUS-12 – Intolerance of Uncertainty Scale, Short Form.

Table 4. Confirmatory Factor Analyses Fit Indices
χ2
ASI-3

BFNE-S

ISI-R

IUS-12

df

χ2/df

CFI

ST 404.31 132
RM 336.97 132
CP

3.06
2.55

.934
.954

ST 143.56
RM 72.00
CP

20
20

7.18
3.60

ST 226.36
RM 55.92
CP

26
26

ST 301.41
RM 169.24
CP

53
53

SRMR RMSEA
.048
.050

.065
.055

CI 90%

ECVI

CI 90%

.058; .073
.048; .062

.997
.809

.879; 1.129
.711; .922

Measurement
Weights†

χ2(15)=42.07**,
V = .05
.970
.985

.021
.018

.113
.071

.096; .131
.054; .089

.363
.203

.292; .449
.159; .261
χ2(7)=19.03**,
V = .05

8.71
2.15

.948
.990

.041
.019

.126
.047

.111; .142
.030; .064

.546
.183

.455; .653
.148; .233
χ2(7)=10.66, V
= .04

5.69
3.19

.930
.954

.053
.043

.098
.065

.088; .109
.054; .077

.726
.427

.621; .847
.358; .512
χ2(10)=46.86**,
V = .07

Notes: *p<.05; ST – Standard presentation modality; RM – Random presentation modality; CP – Comparing the ST and RM; †
Invariance is indicated by a lack of statistical significance; CFI – Comparative Fit Index (must be greater than .90); SRMR –
Standardized Root Mean Square Residual (must be less than .10); RMSEA – Root Mean Square Error of Approximation (must be
less than .08); ECVI – Expected Cross-Validation Index (lower values indicate closer fits when comparing models); ASI-3 –
Anxiety Sensitivity Index-3; BFNE-S – Brief Fear of Negative Evaluation Index-Straightforward Items; ISI-R – Illness/Injury
Sensitivity Index-Revised; IUS-12 – Intolerance of Uncertainty Scale, Short Form.
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Table 5. Differential item functioning (DIF) for each item of each scale
Chi-square
Effect size
Chi-square
ASI-3 Social
ASI-3 Somatic
ASI-3, 1
19.06*
-.27
BBASI-3, 3
12.90*
ASI-3, 6
1.02
-.04
AA
ASI-3, 4
3.24
ASI-3, 9
19.61*
.23
BB
ASI-3, 7
5.87*
ASI-3, 11
.08
.02
AA
ASI-3, 8
.12
ASI-3, 13
.00
.01
AA
ASI-3, 12
10.93*
ASI-3, 17
.60
.05
AA
ASI-3, 15
2.68
ASI-3 Cognitive
BFNE-S
ASI-3, 2
21.81*
-.16 AA
BFNE-S, 1
2.45
ASI-3, 5
4.20*
.07
AA
BFNE-S, 2
4.93*
ASI-3, 10
.21
-.01 AA
BFNE-S, 3
1.61
ASI-3, 14
8.98*
.13
AA
BFNE-S, 4
.00
ASI-3, 16
.19
.01
AA
BFNE-S, 5
3.01
ASI-3, 18
.43
-.04 AA
BFNE-S, 6
10.04*
BFNE-S, 7
.01
BFNE-S, 8
.27
ISI-R Injury
ISI-R Injury Illness
ISI-R, 1
20.35*
-.15 AA
ISI-R, 3
5.57*
ISI-R, 2
.00
.00
AA
ISI-R, 4
.01
ISI-R, 5
.11
-.01 AA
ISI-R, 6
.04
ISI-R, 9
16.71*
.15
AA
ISI-R, 7
3.76
ISI-R, 8
.14
IUS-12 Prospective
IUS-12 Inhibitory
IUS-12, 1
6.67*
-.11 AA
IUS-12, 3
14.53*
IUS-12, 2
.59
-.04 AA
IUS-12, 6
1.99
IUS-12, 4
4.95*
-.12 AA
IUS-12, 7
.51
IUS-12, 5
.21
.02
AA
IUS-12, 10
1.70
IUS-12, 8
6.34*
.15
AA
IUS-12, 12
.86
IUS-12, 9
.36
-.04 AA
IUS-12, 11
5.95*
.14
AA
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Effect size
-.15
.08
-.10
-.01
.12
.06

AA
AA
AA
AA
AA
AA

-.08
-.11
-.05
-.01
.08
.12
.01
.03

AA
AA
AA
AA
AA
AA
AA
AA

-.10
.00
.01
.10
-.01

AA
AA
AA
AA
AA

-.21
.04
.03
.08
.05

BBAA
AA
AA
AA

Notes: *p<.05; ASI-3 – Anxiety Sensitivity Index-3; BFNE-S – Brief Fear of Negative Evaluation Index- Straightforward Items;
ISI-R – Illness/Injury Sensitivity Index-Revised; Intolerance of Uncertainty Scale, Short Form; AA - negligible DIF (i.e., MantelHaenszel test was non-significant or absolute value of the effect size was less than or equal to 0.20); BB - marginal DIF (i.e.,
Mantel-Haenszel test was statistically significant and the absolute value of the effect size was greater than 0.20 and less than or
equal to 0.40); CC - definite DIF (i.e., Mantel-Haenszel test was statistically significant and the absolute value of the effect size
was greater than 0.40).

Discussion
The current study was designed to evaluate how
item order may impact the assessment of several
anxiety-related constructs. To that end, participants
completed
several
anxiety-related
measures
presented either as grouped measures (i.e., standard)
Published by ScholarWorks@UMass Amherst, 2012

or with all items randomly interspersed (i.e.,
random). The design allowed for comparisons of
endorsement rates and response patterns to
determine the degree of impact from item order.
The study serves, in part, to extend previous
research exploring the impact of item presentation
on response patterns, such as with the Beck
9
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Depression Inventory (Beck et al., 1961) and the Trait
scale of the State-Trait Anxiety Inventory
(Spielberger et al., 1983). Evaluating item order
effects on more specific anxiety-related constructs
(e.g., as represented by the ASI-3, BFNE-S, ISI-R,
and IUS-12), rather than general anxiety (e.g., as
represented by the State-Trait Anxiety Inventory),
should facilitate confidence for disorder-specific
item-order presentations (i.e., there appear to be no
psychometric reasons to worry about grouping
items by disorder).
Mean responses, skew, and kurtosis for each
individual item and for each of the subscales and
total scores were very similar across both
presentation modalities. There was a tendency for
slightly higher scores on items and subscales
presented in the standard modality (i.e., grouped as
measures). Despite the tendency, the effect sizes
indicated these differences would be unimportant
from a practical clinical perspective.
Cronbach’s alphas were comparable across the
two modalities. In most cases the reliability for
items presented in the random modality was very
slightly lower, but none was statistically significantly
lower. As such, it appears that construct cohesion
as measured by Cronbach’s alpha is not substantially
impacted by the order of individual items.
The CFA results were unexpected in that the fit
indices were consistently superior for the random
presentation modality relative to the standard
presentation modality. In the random presentation
modality, all of the prescribed factor solutions met
all fit index requirements, suggesting the fit was
excellent in all cases. Similarly, most of the
prescribed factor solutions met all fit index
requirements with data from the standard modality.
The exceptions were for the RMSEA indices, for
which only the ASI-3 solution produced values
under the recommended cut-off for the standard
presentation modality. Using the stringent tests of
invariance (Byrne, 2001, 2004) across the
presentation modalities identified differences based
on measurement weights; however, in all instances
the comparative effect sizes were all small. As such,
it appears that while item order does produce minor
loading differences in response patterns, the
differences themselves may not be sufficient to
warrant practical considerations. The fact that the
https://scholarworks.umass.edu/pare/vol17/iss1/7
DOI: https://doi.org/10.7275/e43n-cn20
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directions of the relationships were counterintuitive
(i.e., better factor structures would have been
expected from grouping scale items together) serves
to highlight the conclusion that grouping items as
measures does not inflate their similarities and
influence responses due to context.
Differential item functioning was minimal
between presentation modalities. Indeed, only three
out of 47 items produced non-negligible differential
item functioning. Consistent with differences on
subscale scores, two items from the ASI-3 social
subscale demonstrated differential item functioning;
moreover, item order appeared to have influenced
response patterns on one item on the IUS-12
inhibitory subscale. Overall, however, it appears that
individuals with similar levels of the constructs of
interest responded to the individual items similarly.
For example, two individuals who have relatively
extreme fears of negative evaluation (e.g., two
standard deviations above the mean) would
generally respond similarly to items on the BFNE-S
(i.e., would chose the same choice on the Likert
scale) regardless of whether the items were
presented coherently as a measure or randomly
interspersed with other items.
When questions related to social anxiety were
asked in a series, participants endorsed very slightly
higher levels than when the same items were asked
sporadically. Despite the statistical significance of
the difference, the practical difference remained
unimportant. The relative increases may be the
result of social anxiety specific biases, such as
priming.
These findings were supported by
differential item functioning for two items in the
social subscale of the ASI-3; however, these results
did not generalize to items of the BFNE-S. ASI-3
item one – an item in the ASI-3 social subscale –
would have been the very first item participants saw
in the standard modality.
ASI-3 item one
demonstrated the greatest differential item
functioning and previous research (Steinberg, 1994)
has suggested that the first item in questionnaires
may be particularly prone to differential item
functioning. In other words, the differences in the
ASI-3 item responding and the subsequent
differences on the ASI-3 social subscale may have
been exacerbated by the fact that one of its items
was presented as the very first item in the battery of
10
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questionnaires. Researchers may benefit from
further studies examining how the very first item of
anxiety-related questionnaire batteries may be
responded to differently.

Caveats and Limitations
The current study has several limitations and
findings that provide directions for future studies.
First, randomization was the only alternative
presentation modality presented.
Alternative
presentation modalities (e.g., backwards or from
most severe symptoms to least severe; Dahlstrom et
al., 1990; Kornblith, Greenwald, Michelson, &
Kazdin, 1984) may produce different results, though
such alternatives are rare in the literature and in
practice. Second, because these were a community
and a university sample, it is unlikely that these
findings can definitively inform response patterns
from persons with clinical levels of anxiety-related
psychopathology. People suffering from clinical
levels of fear may be more profoundly influenced by
item order effects; however, this remains to be
tested using clinical samples. Third, although the
majority of fit indices support the a priori factor
structures, the fact that the random modality
produced better fit indices runs counter-intuitive
and warrants replication and further investigation.
Despite the aforementioned limitations, the
current study is the first to examine the role of item
order in assessing anxiety-related constructs and
adds to earlier evidence regarding item order on
participant responses (e.g., Dahl, Wilson, & Nilsson,
2004; DeMoranville, Bienstock, & Judson, 2008).
Specifically, the items were presented in a standard
format (i.e., visually grouped together as measures)
and in a random format (i.e., the items were
randomly interspersed for each participant). The
random presentation format controlled for potential
item order effects and the possibility that the
constructs were independent as a result of learned
responding and serial effects (Krosnick & Presser,
2010). Item response means, summed response
means, reliabilities, and response patterns for
individual items were not substantially different
across presentation modalities. The largest
difference in scores only represented an
approximate increase of 2 points (out of a possible
maximum score of 72) for the standard presentation
modality relative to the random presentation
Published by ScholarWorks@UMass Amherst, 2012
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modality. As such, when using prescribed cut-off
scores for either the ASI-3 social subscale or the
BFNE-S, clinicians should be aware that the score
may be slightly inflated relative to the “true” latent
score. Based on these results, it may be prudent to
consider a very slight margin of error for all social
anxiety measures (e.g., the Social Interaction Phobia
Scale; Carleton, Collimore, et al., 2009; Weeks,
Carleton, Asmundson, McCabe, & Antony, 2010);
The Social Avoidance and Distress Scale; Turner,
McCanna, & Beidel, 1987); however, from a
practical standpoint, clinical conclusions based on
subscale or total scores are unlikely to be
significantly skewed by item order presentation
because all clinical decisions should allow for at least
as much error as would be supported by these
results. Accordingly, clinicians likely need not worry
about the order of item presentation for the ASI-3,
BFNE-S, ISI-R, or IUS-12. By way of extension, it
would seem that the order of questionnaire
presentation for these constructs is also unlikely to
have a significant impact on responses; however,
this presumption remains to be tested.
There is a paucity of research exploring these
types of questions; as such, we encourage
researchers to similarly examine other scales and
constructs for order effects, particularly where scale
scores are used in important decision making (e.g.,
hiring, selection into academic programs, diagnoses).
Although we were gratified to see these scales not
subject to substantial item order effects, it is not
necessarily the case that other scales or other
constructs are immune from these effects.
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